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Dendritic cells display some unusual properties aimed
at sensitizing T lymphocytes specific for dangerous anti-
gens detected earlier in the periphery. The process of
dendritic cell maturation is begun by exposure to inflam-
matory mediators, which convert the primarily antigen-
capture mode of the peripheral dendritic cells into a mode
specialized for T-cell activation. They then migrate into
the primary lymphoid organs, where they initiate acti-
vation of those T lymphocytes specific for dangerous
antigens. Several membrane-bound receptor-ligand pairs
are involved in T-cell priming, in addition to soluble cy-
tokines.
Several populations of dendritic cells have been de-
scribed in mice, rats, bovines, and humans, and include
immature dendritic cells (Langerhans cells and intersti-
tial dendritic cells) and dendritic cell precursors (mono-
cyte and plasmacytoid cells) [1]. The dendritic cell DC
precursors play a major role in innate immunity and may
differentiate into dendritic cells upon appropriate stimu-
lus in vitro and/or in vivo.
The various populations of dendritic cells share phe-
notypic and functional properties but seem to produce
distinct cytokines which differentially regulate the devel-
opment of Th1 versus Th2 lymphocytes [2–4].
Recent evidence suggests that, in addition to their well-
known stimulatory properties, dendritic cells may play a
major role in peripheral tolerance [5]. It is still unclear
whether a distinct subtype or activation status of den-
dritic cells exists which promotes the differentiation of
suppressor rather than effector T cells from naı¨ve pre-
cursors. The role of immature versus mature dendritic
cells was investigated in vivo. Our data show that both
dendritic cell types induce the proliferation of antigen-
specific CD4+ T lymphocytes in vivo and that mature,
but not immature, dendritic cells provoke their differen-
tiation into cytokine-producing effector cells.
We next tested whether the naturally occurring CD4+
CD25+ regulatory T (Treg) cells may control immune re-
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sponses induced by dendritic cells in vivo. We character-
ized the immune response induced by adoptive transfer of
antigen-pulsed mature dendritic cells into mice depleted
or not of CD25+ cells. We found that the development
of major histocompatibility complex (MHC) class I and
class II-restricted IFN-c–producing cells was strongly en-
hanced in the absence of Treg. By contrast, Th2 priming
was down-regulated in the same conditions. We conclude
that Treg naturally exert a negative feedback mechanism
on Th1-type responses induced by mature dendritic cells
in vivo [6]. Of note, one recent report indicates that both
steady state and mature dendritic cells expand CD4+
CD25+ T cells in vivo [7].
Collectively, these data show that several factors reg-
ulate the development of T-helper cells induced by den-
dritic cells in vivo and include the nature and the matu-
ration stage of the dendritic cells as well as the naturally
occurring regulatory T cells.
REFERENCES
1. LIU Y-J: Dendritic cell subsets and lineages, and their functions in
innate and adaptive immunity. Cell 106:259–262, 2001
2. MALDONADO-LOPEZ R, DE SMEDT T, MICHEL P, et al: CD8alpha+
and CD8alpha− subclasses of dendritic cells direct the develop-
ment of distinct T helper cells in vivo. J Exp Med 189: 587–592,
1999
3. MALDONADO-LOPEZ R, MALISZEWSKI C, URBAIN J, MOSER M: Cy-
tokines regulate the capacity of cd8alpha(+) and cd8alpha(−) den-
dritic cells to prime Th1/Th2 cells in vivo. J Immunol 167:4345–4350,
2001
4. MOSER M, MURPHY KM: Dendritic cell regulation of TH1-TH2 de-
velopment. Nat Immunol 1:199–205, 2000
5. MOSER M: Dendritic cells in immunity and tolerance—Do they dis-
play opposite functions? Immunity 19:5–8, 2003
6. OLDENHOVE G, DE HEUSCH M, URBAIN-VANSANTEN G, et al: CD4+
CD25+ regulatory T cells control Th1 responses to foreign antigens
induced by mature dendritic cells in vivo. J Exp Med 198: 259–266,
2003
7. YAMAZAKI S, TOMONORI I, TARBELL K, OLSON K, et al: Direct expansion
of functional CD25+ CD4+ regulatory T cells by antigen processing
dendritic cells. J Exp Med 198:235–247, 2003
1543
